mGluR5 promotes the differentiation of rat neural progenitor cells into cholinergic neurons and activation of extracellular signal-related protein kinases.
Metabotropic glutamate receptors (mGluRs) regulate neurogenesis in the mammalian central nervous system during development and throughout adulthood. However, the mechanisms remain unknown. The present study was aimed at investigating the effect of mGluR5 on the differentiation of rat neural progenitor cells (NPCs) into neurons as well as the underlying molecular mechanisms. NPCs were treated with mGluR5 agonist (RS)-2-chloro-5-hydroxyphenylglycine (CHPG), mGluR5 siRNA, and antagonist 6-methyl-2-(phenylethynyl) pyridine hydrochloride (MPEP), respectively. Three different subtypes of neurons (cholinergic, GABAergic, and dopaminergic neurons) were evaluated, and the activation of signaling pathways of mitogen-activated protein kinases was determined. Results showed that CHPG caused rat NPCs to differentiate into neurons, whereas mGluR5 siRNA and MPEP inhibited the cell differentiation. The proportion of cholinergic neurons increased with CHPG treatment and decreased after siRNA or MPEP treatment, whereas there were no significant changes in the proportions of GABAergic and dopaminergic neurons after treatment. The phosphorylated ERK1/2 levels increased after CHPG treatment and decreased after siRNA or MPEP treatment. In conclusion, our findings showed that mGluR5 caused rat NPCs to differentiate into cholinergic neurons by activating ERKs, suggesting that mGluR5 may play a significant role in the mechanism and treatment of degenerative diseases such as Alzheimer's disease.